Detection of free radicals in blood by electron spin resonance in a model of respiratory failure in the rat.
Previous work has suggested that a free radical mechanism is involved in some types of muscle fatigue and that there can be free radicals released extracellularly. Because muscle fatigue may be an important factor in respiratory failure, the authors tested the hypothesis that increased concentrations of free radicals could be detected in the blood of animals undergoing severe resistive loading to respiratory failure. An ex vivo spin trapping technique with alpha-phenyl-N-tert-butylnitrone (PBN) was used to investigate the possible formation of free radicals in systemic blood samples by electron spin resonance (ESR) spectrometry. After 2.5-3 h of severe inspiratory resistive loading with 70% supplemental inspired oxygen, free radical levels in the form of PBN-adducts were found to rise significantly over the control group breathing room air and the control group breathing 70% oxygen (p < 0.05, N = 8). There were no significant differences between control groups breathing room air and control groups breathing 70% oxygen. This study presents direct evidence that free radicals are produced ex vivo and that they can be detected in the systemic circulation due to excessive resistive loading of the respiratory muscles.